ABSTRACT: A field trial was conducted at Esna, Luxor Governorate, Egypt during 2012Egypt during /2013Egypt during and 2013Egypt during /2014 seasons to study the effect of mineral NPK and organic fertilization on growth, yield, essential oil and herb N, P and K % of Coriandrum sativum, L. plants.
INTRODUCTION
Coriander (Coriandrum sativum, L.) plants are belonging to Family Apiaceae (Umbelliferae) and widely grown in Upper Egypt regions like Minia and Assiut Governorates as a winter annual herb. The fruits contain 0.2-0.4% essential oil which contains 65-70% linalool and pinene. It is used as a flavor for meats, canned foods, spicy, sauces, baked goods, confectionery and perfumes. In addition, coriander stimulates the flow of digestive secretion which is useful as a carminative and laxative and in the treatment of intestinal disorders and has antispasmodic and expectorant properties, (Bedoukian, 1967 and Stary and Jirasck, 1975) .
The importance of chemical fertilizers in increasing growth, yield, essential oil and chemical composition of different aromatic seed plants was revealed on many plants such as fennel (Badran et al., 2001; Badran et al., 2007 and Tanious, 2008) ; cumin (Safwat and Badran, 2002) ; anise (Badran et al., 2003 a and b; Bhuvaneshwari et al., 2003 and Hemdan, 2008) ; Ammi visnaga (Joshi et al., 2003 and Kenawy, 2010) ; black cumin (Badran et al., 2009; Gahory, 2012 and Badran et al., 2012) and coriander (Badran et al., 2011 and 2013) . Nowadays, there is a strong trend towards minimizing or reducing the use of mineral fertilizers and substitute them by organic fertilizers which are less expensive and environmentally safe in cultivating aromatic and medicinal plants. In this regard, a good number of investigators pointed out the role of organic fertilizers in augmenting various aromatic seed plants. Examples are fennel (Badran et al., 2001; Fernandez et al., 2002; Badran and Safwat, 2004; Tanious, 2008 and Moradi et al., 2011) ; cumin Badran, 2002 and Badran et al., 2007) ; Ammi visnaga (Younis et al., 2004 and Kenawy, 2010) ; black cumin (Shoor et al, 2010 and Gahory, 2012) ; anise (Hemdan, 2008) an coriander (Abdalla, 2009).
The aim of this work is to investigate the effect of reducing chemical fertilization through using compost.
MATERIALS AND METHODS
The present study was conducted at Esna, Luxor Governorate, Egypt during 2012 Egypt during /2013 Egypt during and 2013 Egypt during /2014 Table (a). A split-plot design with three replicates was used in this experiment. The main plot included 4 compost levels, (0, 5, 10 and 15 ton/fed), while the sub-plot included 3 mineral NPK rates (0, 50 and 100 g/10.8 m 2 plot of kristalon 20:20:20) . Compost amounts were added during soil preparation, while kristalon amounts were applied there times, after one month from planting date and at three weeks interval thereafter. Physical and chemical properties of the used compost are shown in Table (b). Data were recorded for plant height (cm), stem diameter, herb dry weight (g/plant), number of umbels/plant and fruit yield per plant (g) and per fed (kg). Essential oil % was determined according to Gad et al. (1963) and essential oil yield per plant (ml) and per fed (liter) were calculated. Herb N, P and K % were determined according to Page et al. (1982) . All obtained data were statistically analyzed following the L.S.D. method described by Little and Hills (1978) .
RESULTS AND DISCUSSION

Vegetative growth characters:
All of the three vegetative growth traits, plant height, stem diameter and herb dry weight/plant of coriander plants were significantly increased, in both seasons, due to the use of compost at all levels over those of control plants, as shown in Table (1) . Among the three used levels, the increase in the three growth traits was parallel to the gradual increase in compost level with the highest values being obtained due to the high compost level (15 ton/fed) as clearly shown in Table ( 1). The role of organic fertilization in augmenting vegetative growth was revealed by Badran and Safwat (2004) on fennel, Younis et al. (2004) and Kenawy (2010) Concerning NPK fertilization treatments, significant differences were obtained, for the three vegetative growth characters in both seasons, due to both the low and high NPK fertilization treatments in comparison with those of control plants. Moreover, the high NPK level (100 g/10.8 m 2 plot) gave significantly taller plants, thicker stems and heavier herb dry weight than the low NPK level (50 g/10.8 m 2 plot) as shown in Table  ( The interaction between organic and mineral fertilization treatments was significant for plant height, stem diameter and herb dry weight per plant in both seasons, (Table, 1 ). The highest values for the three traits were obtained when coriander plants were supplied with either 10 or 15 ton compost/fed in combination with 100 g/10.8 m 2 plot of NPK.
Yield and yield components: Table ( 2) indicated that number of primary umbels/plant and fruit yield per plant and per fed were significantly increased, in both seasons, due to the application of compost at all tested rates (5, 10 or 15 ton/fed) over those of unfertilized plants. The increase in these traits was gradual and parallel to the gradual increase in compost level, however, no significant differences were detected between 10 and 15 ton/fed levels in both season. Fruit yield/fed was increased by 25.9 and 30.4 % in the first season and by 24.5 and 29.5 % in the second one due to the use of 10 and 15 ton compost/fed in comparison with control plants. In agreement with these results were those obtained on fennel (Badran et al., 2001; Safwat, 2004 and Tanious, 2008) ; cumin Badran, 2002 and Badran et al., 2007) and black cumin (Shoor et al., 2010 and Gahory, 2012) .
Both the low and high NPK fertilization levels caused significant increases in number of umbels and fruit yield per plant and fed, in both seasons, over those of control plants as shown in Table ( 2). Moreover, significant differences were detected, for the three traits in both seasons, between the low and the high NPK fertilization levels in favour of the high one (100 g/10.8 m 2 plot). Numerically fruit yield/fed was increased by 21.7 and 32.1 % in the first season and by 20.1 and 29.9 % in the second one due to the low and high NPK levels, respectively over the yield of the control plants. The efficiency of mineral NPK in augmenting fruit yield of different aromatic plants was revealed by Safwat and Badran (2002) Concerning the interaction between organic and mineral NPK fertilization treatments, it was significant, in both seasons for the three studied traits, with the highest values being obtained due to supplying coriander plants with 100 g NPK/10.8 m 2 plot in combination with either 10 or 15 ton/fed compost (Table, 2 ).
Essential oil parameters:
Data presented in Table ( 3) showed that the gradual increase in compost level was accompanied by a gradual and consistent increase in each of essential oil percent and yield per plant and per fed with significant differences between control plants, on one side, and the three compost fertilized plants in both seasons. Essential oil yield/fed was increased by 70.4 and 63.5 % in the first and second seasons due to the use of compost at 15 ton/fed in comparison with control plants. The promotive influence of organic fertilization was obtained on fennel (Badran et al., 2001; Safwat, 2004 and Moradi et al., 2011) ; cumin Badran, 2002 and Badran et al., 2007) ; anise (Hemdan, 2008) and coriander (Abdalla, 2009).
Regarding NPK mineral fertilization, significant differences were detected between each two successive treatments, zero, low and high levels, in both seasons for each of essential oil % and yield per plant and per feddan as clearly shown in Table ( 3). The increase in essential oil yield/fed reached 38.6 and 66.2% in the first season and35.8 and 56.8 % in the second one due to the low (50 g NPK/plot) and high (100 g The obtained results in Table ( 3) for the essential oil parameters indicated significant differences, in both seasons, due the interactions between organic and mineral fertilization. The best results were given when coriander plants received 15 ton compost/fed with 50 g NPK/plot, as well as, either 10 or 15 ton compost/fed with 100 g NPK/plot with no significant differences between such three combined treatments. Therefore, the first one (15 ton compost/fed × 50 g NPK/plot) would be the best choice from the economical and environmental point of view.
Chemical composition:
Each of herb nitrogen, phosphorus and potassium % was significantly and gradually increased parallel to the gradual increase in compost level. The highest N, P and K % were given, in the two seasons, by the addition of the high compost level (15 ton/fed) as clearly shown in Table (4) . Similar results were revealed by Fernandez et al. (2002) and Tanious (2008) The high NPK mineral fertilization treatment (100 g/plot) proved to be, significantly, more effective than both control and low NPK level (50 g/plot) as shown in Table (4) . Similarly, the low NPK level gave significantly higher, N, P and K % than those of control plants. These results proved to be true in the two experimental seasons. In close agreement with these results were the findings of Badran et al. (2001) and Badran et al. (2007) The interaction between organic and NPK mineral fertilization treatments was significant, in both seasons, for herb N, P and K % with the highest values being due to 15 ton compost/fed in combination with 100 g NPK/plot as illustrated in Table (4). The beneficial role of organic fertilization in enhancing growth, fruit yield, essential oil and N, P and K % in coriander plants may be attributed to the fact that organic manure minimizes the loss of nutrients by leaching and forms considerable amounts of humus during the decomposition of organic manure, whether in composts or soils, leads to significant increase in microbial activities in the root zones, improves soil permeability and releases carbon dioxide and certain organic acids during decomposition, (Saber, 1997 and Mashali, 1997) .
The superiority of mineral NPK fertilization could be interpreted in the light of the unique biological and physiological roles of each one of such essential nutrients in plant growth and development. Nitrogen is a constituent of the protoplasm and most organic compounds, i.e. amino acids, nucleic acids RNA and DNA, enzymes, alkaloids, vitamins, phosphatides, purine and many energy transfer materials such as chlorophylls, ADP and ATP. Phosphorus is essential for cell division and meristem tissue development. It is involved in the It aids in the uptake of other nutrients and in their movement in the plant. Moreover, the presence of potassium ion in the solution helps in maintaining the osmotic concentration necessary for cell turgidity which is essential for the adjustment of stomatal movement and water relations. It is also necessary for the metabolism of carbohydrates and their translocation from the plant leaves to the roots.
The results obtained in the present experiment revealed that reducing the rate of NPK fertilization from 100 to 50 g/plot in combination which 10 or 15 ton compost/fed gave reasonable fruit yield and essential oil production of coriander plants which is economically and environmentally acceptable. 
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